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PRES 

Deliuered before 

DENTIAL ADDRESS. 

he I n s t i t u t i o n  b y  R .  H .  W H I T E L E G G ,  
o n  29th S e p t e m b e r ,  1922, in L o n d o n ,  o n  19th October,  1922, 

in M q n c h e s t e r ,  a n d  on 1 s t  December ,  1922, in L e e d s .  

On appearing before you this evening as your President 
I am obsessed with two prominent facts. Firstly, my 
inability to do justice to the position, and secondly, my high 
appreciation of the great honour you have accorded me. 

I say honour, from the fact that I realise the high place 
now reached by this Institution among the kindred societies, 
and of the number of distinguished locomotive engineers 
who have already occupied the Presidential Chair with 
marked distinction, and, I may say, none more so. than 
our immediate Past President, Colonel Kitson Clark. 

As a member for some years I have watched with 
interest the growth of the Institution, and whilst it seemed 
to increase in membership and importance steadily, from 
the time that Colonel Kitson Clark entered upon his year of 
office a s  President the Institution forged ahead a t  a very 
rapid rate, and I feel sure that this development can only be 
ascribed to  the untiring efforts he put forward and the happy 
and innocuous faculty he a t  all times demonstrated in imbu- 
ing everyone around him with the same infectious energy 
and enthusiasm that he himself is possessed of. 

I feel sure that when at some time in the future the early 
history of our Institution comes to be written down, the 
name of Colonel Kitson Clark will stand out prominently as 
one of its pioneers. 

Tha t  the Institution has attained a high position among 
the technical societies of the world goes, I a m  sure, without 
saying, and with the exercise of that same skill and ability 
in the management of its affairs in the future as has been 
shown in the past, then I a m  confident we need have no fear 
as to  its continued expansion and increase of its sphere of 
usefulness in the numerous branches and sciences associated 
with the profession of locomotive engineering. 



ROBERT H. WHITELEGG 
President 

1922 - 1923 
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Perhaps it would not be out of place if 1 were to tell 
you that in connection with the growth of the Institution it 
has been felt that it has now attained such proportions that 
it is necessary that it should be permanently domiciled in 
London, and the question of office accommodation, wherein 
all the Secretarial work can be carried on, is, I may say, 
now under consideration by the Council. 

I think that for the purposes of the meetings in London 
we are particularly fortunate in having the use of the com- 
modious and convenient premises of the Engineers' Club, 
and whilst they should serve us  for some t h e  t o  come, I 
look for the day when this Institution is housed in premises 
of its own, and having in mind the importance of the pro- 
fession and industry which it represents, I do not think, 
in expressing such a desire, I am appearing too ambitious. 

As there may be some here this evening who a re  not, 
perhaps, just conversant with the present position of the 
Institution with regard to  the number of members associated 
with i ts  different centres, I think perhaps a few statistics, 
furnished me by the Secretary, might prove interesting. 

The  London Centre has 116 Full Members, and with 
Associate Member, Associates, Graduates and Honorary 
hlcmbers a total of 213. 

The Scottish Centre has 119 Full Members, and with 
the other categories a total of 208. 

The  Leeds Centre has  88 Full Members, and a total of 
123. 

The hlanchester Centre has 79 Full Members, and R 
total of 122. 

Overseas we have j 8  Full Members, and a total of 76. 
The South American Centre, with its headquarters a t  

Buenos Aires, has 113 Full Members, and a total of no  less 
tban 289 all told. 

India is also represented by 6 j  Full Members and a 
total of 88. 

Summarised, the Institution has 638 Full Members, 313 
A-sociate Members, 79 Associates, 84 Graduates, j Honor- 
ary Members, making a grand total of I , I  19. 

These Are figuaes that  I fe'el sure are  gratifying to us  
al and I might add that there is hardly a Meeting of Council 
W k t b O U t  the submission of further applications for member- 
ship. 

W e  have in London a hard-working and enthusiastic 
set of officers and Council, and so far as the outside Centres 



a re  conoerned, they are, I know, all imbued with the same 
enthusiasm and ardour to  carry on and increase the 
importance and usefulness of the Institution in every way, 
and in that  they have all been eminently successful. 

Of course, it must be pointed out that  the efforts of 
some Centres cannot be expected to  be as widespread as 
others, as all Centres are more or less governed by the 
relative amount of railway and locomotive engineering that  
goes on in the particular district. 

I n  dkcussing the statistics of the various Centres, I 
cannot refrain from calling attention to those of South 
AmeriCa, they having a higher total membership than any 
other Centre and, too, I understand that their average 
attendance per meeting is also higher. 

When one reflects how far away they are from the 
parent bod) in London, and that their members are  scattered 
over very wide and ofttinies inaccessible areas, necessitating 
journeys of hundreds of miles t o  attend a meeting, I think 
you will agree that their achiivement is one we may all well 
be proud of, and is worthy of all the help and encourage- 
ment we here in the mother country can afford them. 

Rearing in mind how many railways we have in Great 
Britain, together with the numerous firms building locomo- 
tives and those associated with the construction of railways 
and tlwir eqniprncnt, it does appear that there is still a vast  
field !et untapped so  far as membership of this Institution 
is concerned, and although one may regard its growth and 
expansion 50 far  as satisfactory, I think there is still a great 
possibility i n  development. 

tyi th  reference to  the object of my visit here this 
evening to deliver you a Presidefltial Address, in considering 
the subject I am hound t9 say I felt somewhat in a quandary 
as to  the nature of a subject upon which to address you, 
having in mind the fact that judging from the addresses of 
my predecessors the President can exercise his prerogative 
and avoid reading a definite Paper and content himself with 
general observations which, of course, obviate any discus- 
sion, so that  if  he really does not: know what he is talking 
about, all is well. 

Bearing in mind the grouping of railways that is now 
going o n  and will soon be an established fact, and that such 
gruupihg is being brought about with a view to effecting 
vast economies in working, it occurred to me that  i t  might 
not be out of place if I were to  make a few observations on 
the present day working of the locomotive department of 
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a rai lnaj ,  haXing before me the necessity that has now 
arisen of viewing such department from the commercial and 
financial aspect. 

In reviewing the subject, I shall make particular 
reierencc t o  the locomotive running and mileage departments, 
because I belie\-e that  in accordance with methods of 
organisation adopted in these branches of the locomotive 
department, economies a re  either effected or otherwise. 

The dire importance of giving effect to a spirit of com- 
mercialism, if I may put it so, in the working of these t w ~  
branches was never more apparent than it is to-day, when 
one has reference to  the statistics giving the results of the 
working of the railways for the past year, as published in 
the Blue Rook recently issued. 

The t Q t d  tonnage conxejed last year was 222,129,313 
tons, a decrease of 101,841,804 tons or 31.4 per cent. as 
compared with 1920. The huge fall in mineral traffic was 
mainly respansible for this reduction. 

With regard to railway capital, the amount authorised 
a t  the end of last year was A-1,421,800,000, the amount 
created \ \as  ~ ~ 1 , 3 6 0 , 6 0 0 , 0 0 0 ,  and the amount issued, in- 
cluding nominal additions, was ~ 1 , 3 2 8 , 0 0 0 , 0 0 0 .  

The total capital receipts amounted to A ~ I ,  160,900,000, 
a n d  the capital expenditure to A:I,~ 13,400,000, a n  excess 
of expenditure of A:52, po,ooo compared with A47,400,000 
in 1920. The gross receipts of the companies during last 
)ear  ne rc  ~ ~ 2 4 6 , 0 j 1 , 0 0 0 ,  a decrease of A10,334.000 com- 
pared with the prexious year ; \z hile the gross expenditure 
was &-2 j6,385,000, or a n  increase of ;t.'5,659,000. Thus the 
net receipts declined by d15,993,ooo. 

The  Gosernment compensation granted last year was 
,&,211,ooo, compared with L43,08g,000 in 1920, and, 
adding other items, the net income was &51,923,000 against 
~ 5 3 , 0 1 2 , 0 0 0  in the preceding year, a decrease of &1,089,000. 

The total engine mileage run by ail railways in the 
United Kingdom last year was 484,332,599. 

The number of passengers holding ordinary tickets 
carried last year mas 9+?,421,oo7, a decrease of 199,327,510 
compared with 1920. Over 91 1,000,ooo were third-class 
passengers. About twenty-fix e and a quarter million 
travelled first class. 

Workmen's tickets sold last year numbered 309,635,379, 
a decrease of over I j3,000,000 on the previous year. 



Nonf with regard to the particulm- lxanch of engineer- 
ing u.ith which o u r  Institution is so closely identified, I a m  
inclined to think tha t ,  a l l  along, locomotive engineers, par- 
ticularly those associated n i th  the dcsign, construction and  
operating of engines on the railways, have been so preoccu- 
pied in the formulating of their plans in regard to  design 
and construction, and endeavouring to produce thc best 
possible machine to comply with the exacting demands of 
the traffic department, and no one can I n i t  admit that  they 
have  been emincntl!. successful, that I fear that they h a w  
not always just \.icu.c.d tht: question sufficiently from its 
economic and  financ.i;il  standpoint, until no\v t!iat point of 
view is brought home to them viyidly with th,e introduction 
of road motor traHic and the advent of electric traction, with 
all the accompanying economies and advantages that are 
c1:iinicd for thcsc s!,stems. 

Up till the present period, locomotive engineering has 
steadily advanced from its earliest inception through what 
I would term stages 01 enlargement with little or no altera- 
tion in the fundamental principle underlying the design of 
t h e  original prototype ; a t  the same time very considerable 
ingenuity has all dong been displayed in adapting the. 
nxichinc to the \.:Lrying conditions with which the ,designer 
h a s  been confronted, until to-day i n  the steam locomotive 
UT have :in example o l  one of the finest and  cleverest pieces. 
0 1  mechanism extant. 

I t  n-ould appc,iir to me that the I.oconioti\,e in the precisc. 
form as lve have i t .  to-day is, in consequence of the limit in 
dimensions that lye arc allowed to go,  fast approa'ching 
finality. During the past decade w e  have heen able to give 
it a new lease of life by th'e adoption of the princip!se of 
superheating, thus increasing its power and ra.dius of 
opcration, but Iron1 now onward I think it is difficult to  see 
that much more can be done in such direction. 

I am not, h,,n.evcr, one of those who think that elec- 
tric traction has s\\ooped 'down upon LIS to suddenly cure 
al l  the ailments th;it the poor ,oBd steam locomotive may be 
hcir t o ;  a t  the same time, I am prepaned to  mcognise that,  
under .certain co.iditions, ste.am traction must make way for 
that of electric. 

I n  the meantime, I do think that we locomotive engin- 
eers still ha\.e considerable scope for development of our pet 
machine, in various \vays, although it may ultimately mean 
:he sacrifice of- tht. boiler and the substitution of internal 
combustion engines, or some similar combination, a s  the 
ni o t i ve pon.er . 
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I am encouraged in this opinion when I reflect on the 
question of the vast amount of capital already absorbed in 
the present form of traction and its permanent way, and  
although eventually we shall probably have to bow to  the  
inevitable, I think the demise of the present steam locomo- 
tive, by virtue of the economic c~uestion confronting t h e  
advocates of el.ectric traction, u d l  still be further delayed, 
and  considerable time rcniains before us to go on  with the 
d,evelopment and improvemcnt of the steam locomotive. 

Again taking a broad view on the working of railways, 
one cannot be oblivious of the fact that the generation of 
haulage power in small units (and one can but look upon 
the steam locomotive as a miniature generating station on 
wheels) as compared with bulk production in central stations 
is economically unsound, and 1 think there is little doubt 
that were we to start  all over again with our present-day 
knowledge ,of electricity, the steam locomotive as we have 
i t  to-day xvould hardly be considered. 

I n  speaking of small units, I am led to think of the 
boom an-d, might I say, menace xvith which the railways a r e  
faced in the shape of road motor haulage, goods and pas- 
senger, which would appear under the present unfair com- 
petitive advantage to be attempting to bring our railways 
well nigh on the verge of bankruptcy. 

Sonre traffic officers that  I have discussed this subject 
with a re  'optimistic enough to believe that this road motor 
competition is only of a temporary nature and one that, with 
adequate railway service, can soon be swept off the high- 
ways ;  but when one considers that the road motor takes 
both passengers and  p o d s  from door to door without any 
question of transhipment, this new form of transportation 
would appear, on th.e face of it, to have much to recommend 
it. 

This competition is, however, on a n  unsound basis, as 
the road motor is practically running on a permanent way 
almost free of cost;  in fact, the railway companies are in 
the anomalous porsition of indirectly, as heavy ratepayers, 
contributing towards providing this permanent way for their 
competitors. Too, I think that a great many road motors 
a re  being run without proper regard to  provision against on- 
cost, depreciation, etc., and  under such circumstances can- 
not exist for any length of time. 

I feel fairly confident that  sooner or  later the present 
conditions under which this road motor traffic is carried on  
a r e  bound to be altered, as, apart from any other fact, the 
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highways in this country will require t o  be midened, 
unsuitable roads deviated, and the surface made strong 
enough. The enormous cost of these alterations obx iously 
must, in the near future, devolve on the motor owner, and 
thus then, I think, will the railways obtain some relief and 
be placed in a more favourable position to  meet what is, at 
t he  present time, very unfair competition. 

A h o t h e r  factor that  I think it is only reasonable t o  
suppose will have an important bearing on the cost of rail- 
way working at the present time is the bringing down of 
the wages of the railway worker t o  a proper economic level. 

This feature alone should eventually be conducive to 
the reduction of rates and charges, which in turn is bound 
t o  attract traffic t o  the railways. 

I a m  only mentioning these facts with regard to  road 
motor competition as leading LIP to  show the dire necessity 
o n  the part of railway locomotive engineers exercising watch'- 
fulness and care in seeing t o  it that they get every ounce 
of duty possible out of their locomotives engaged in traffic 
scrvice. 

In this connection I may say I was particularly im- 
pressed, as no doubt many of you gentlemen were, by the 
remarks made by both Sir Henry Thornton, General 
Manager of the Great Eastern Railway, and Mr. Watson, 
Gcneral Manager of the London & North Western Railway, 
on the occasion of the last Annual Dinner of the Institution 
of Locomotive Engineers, when both these gentlemen pointed 
out that  in the future working of railways so much depended 
on the locomotive engineer in bringing about economies in 
working, pointing out  that i f  the railways were t o  be worked 
successfully, it could only be achieved by the efforts of the 
locomotive engineers in seeing t o  it that they obtained the 
utmost service possible from thc engines under their charge. 

I t  can, I think, be generally conceded that the locomo- 
tive department is a vital one from the point of view of both 
the management and the shareholders, as in accordance with 
t h e  methods adopted in its organisation, money can either 
%e made or lost, and I submit that, without extreme care 
i n  supervision, n o  department of a railway is so likely to 
incur wasteful and expensive leakages. I t  is also equally 
important that in his efforts to bring about economical 
working, the locomotive engineer should have every support 
from the traffic o r  operating department. 

I am inclined to think that sometimes in the pasf the 
loconiotivc department assumed, and rightly so, too, that  
t h e  locomotives existed for the traffic, and simply provided 



engines in response to demands without closely analysing 
the amount of revenue-earning duty such engines had" per- 
formed, and the traltic department in turn, in their efforts 
to obtain and  handle tratlic, had not so much regard to the  
economic operation of the engines at their disposal as to 
increasing the returns of their on 11 dcpartment, hereas, on 
close analyhk, ofttime5 wch traffic -1tould prohahly be shon R 

as working at a loss. 
In making reference to the hints given us_l~y Sir Henry 

'Ihornton and ilk. Watson, in addition to watching closely 
the daily operation of our locomotives in running service, 
it is equallj important that  we should look closely into the 
question of the cost of their repair and maintenance. 

In the past, perhaps, we have not just always had it 
in mind the necessity of cam] ing on ou r  reneiralr, and  repail-s 
on a strictly commercial basis. 

Unlike pri\ate firms, u e  have not been in competition 
u ith the open market, therefore the necessity for keeping 
our shops thoroughl! up to date with the latest machinery, 
appliances and methods has not arisen; but from now 
onwards, seeing that a railu ay  companl ' s  commodity, trans- 
port in all its forms, is up against keen competition, it 
behoves us to  look very closely into our c-osts, not only i n  
rcpairs and rcnenal\, but also in the operation of our loco- 
motives and roliing stock. 

I think that, hitherto, in many railway n o r k s  the  
management ha\ e rather looked upon railway material a \  
something that could only be manufactured in a rail_way 
company's shops, and it did not occur to them to look closely 
into thcir costs and compare them with the offers they might 
obtain from outside contracting firms, who all along, conse- 
quent on keen competition, h a \ e  found it necessary to  keep 
their equipment thoroughly up to date. 

If one looks round some of ou r  railnay norks ,  one can 
see machines and appliances tha t  would better have been 
replaced years ago. 

This state of affairs has, I submit, been brought about 
by a lack of that commercial acumen on the part of those 
i n  charge of such norks ,  and in these days can no  longer 
prevail. 

At the same time, the very nature of the n o r k ,  namely, 
more or les.; standard details nhich require to be repeated 
\car  in and year out, render a railway norks ,  if properly 
organised and  kept thoroughly up  to date, eminently suitable 
for economic production. 



I t  is only by the adoption of such improved methods 
tha t  the British railways will, in the future, be enabled to 
uphold the tradition and prestige tha t  they have hitherto 
enjoyed from their inception. 

To bring snch improve'd conditions about, it is equally 
important to see to it that  our staff dealing with such matters 
a r e  organised to the highest degree, and so trained in their 
respective sphere of labour that they all along view their 
particular job, not only from the practical, but also-from 
the commercial standpoint. 

If, as it appears, commercial instinsct is required, I 
rather think that the t-raining an.d curriculum of the railway 
locomotive engineer ~ v i l l  in future require t o  be modified to 
suit the altered conditions and circumstances of the pres'ent 
day, and  the mere serving of a practical training in ;I com- 
pany's railway works will not be sufficient. 

I may say that in my own little experienc,e, I find that 
commercialism enters very markedly into the daily work of 
the locomotive engineer ; in fact, the actual work for which 
he  was trained has to be 'done more or less in odd moments, 
and thus my advice to  embryo railway engineers, is-in 
future combine a commercial with your practical training 
if you want to be s,ucccssful. 

I am plcased to ohscrve that on a nunilm- of a i r  i-ailxvays 
young men are being given a training not only in the loco- 
motive shops, but also i n  the traffic and goods departments, 
and in this manner I think that the right sort of men will 
he turned out to deal \\-ith the conditions a s  noiv and will 
continue to exist, fitting them as it will for almost any post 
on the railway. In this connection I need hardly remind 
you thnt several of o ~ i r  swcessful general managers received 
a t  least a portion of thcir training in thc locomotive depart- 
men t . 

To revert hack to th,e hints gi\ren by Sir Henry Thorn- 
ton and RIr. Watson zincnt the importance of obtaining the 
utmost possible ,duty out  o f  th,e locomotive, leads me on to 
now refer to the locomotive running department, and with 
it the mileage department, who a re  together vvry closely 
allied. 

In making some fcw remarks on this subject, I hope 
those gentlemen here this evening who a re  daily associated 
with work of this character, and  probably know far more 
of the subject than I do, will at least tolerate me for R short 
time, as I think it is possible that there may be some present 
tvho, alth80ugh identified with the locomotive so far as its 



construciiw goes, are not just fully conversant of t h e  
mod.ws opeuandi in the handling of it in tratlic and t h e  
neccssary tabillation of statistics concerning its daily duty, 
and to tliose I hopc my fcw observations will not appear as 
“ coals to Xcwcastle.” 

Further, I do not wis.li it to be taken for granted that 
the outline I give of the locom,otive running and mileage 
department is typical, but just a brief representation of 
how the subject is tackled by %he particular railway corny, 
pan? that I have the honour to serve, having in mind the  
neccssity of providing periodical statistics t,o h’e furnished 
to the hlinistry of Transport for publication in the Whi t e  
Book. 

The locomotive running department ‘on some railways 
is a subsidiary department under the chief mechanical en- 
gineer, whilst on others it is a separate department, and 
again in some instances it is merged into that of the general 
superintendent or operating department. 

There a re ,  of course, varying opinions regarding the  
control of the locomotive running department, but personally 
I am inclined to think that the  best result is obtained by 
attaching such a departmcnt to that  ,of the chief niechanicar 
engineer, as h,e being responsililme for the costs of building 
and repairs would probably be more likely to see to it that 
they are maintained economically and  run to the best 
advantage when in traffic service. Again, under such (’on- 
ditions, he  should he better able to  discriminate a s  t o  the  
type of engines to be d e s i p c d  suitable for any particular 
nature of traffic. 

I he running department may he termed the operating 
department, as  it is the one lrom which emanat’es all the 
ari-anwements and instructions regarding engine power, and 

b. supervises all the xvorking in connection with locomotive 
depots. 

Briefly outlined, the client& of a locomotive running 
departmcnt of a railway is generally made up,  firstly, of a 
running superintendent, directly responsible either to the 
general manager, chief mechanical engineer, or, as in some 
few cases, to the general superinten,dent, in which cases he 
is known as the superintendent of motive power, this latter 
arrangement being similar to that in vogue in the LTnited 
s tntes. 

The  running superintendent supervis.es all matters apper- 
taining to the every-day operation of locomotives in traffic 
and also has direct charge of all Iocom,otive depots on the  

*. 
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system, which depots a re ,  of course, in turn supervised by 
a head forcman, or, as in the case of the large railways, 
a district locomotive superintendent. 

The  running s,uperintendent usually has both indoor and 
outdoor assistants, varying in number with the size of line. 
I l i s  office is usually a t  the locomotive department head- 
quarters, and  the staff therein comprise, in addition to the  
usual complement of clerks who deal with all correspondence 
relating to engine and  train working, also a staff who makc 
out the diagrams of engine w,orkings to supply to all the 
locomotive depots, which \\orkings are,  of course, frequently 
altered and modified to suit the seasonal and fluctuating 
demands of the traflic department. 

When a 
new timetable is published, all trains shown therein must 
be. met by engine ~ o , w ~ I - ,  a s  it is of the utmost importance 
that the maximum mileage he got out of each engine, and 
with it the greatest amount of duty out of the enginemen, 
having regard to their eight-hour day, and further, the 
arrangement of suitable relief for the men to obviate as much 
as possihle the necessity for overtime-a feature that oft- 
times presents some 'difticulty. Unbalanced and light run- 
ning of engines has also to be curtailcd ;IS, much :IS possible. 

.\ttached to the running department a re  section locomo- 
tive inspectors, whose duties w e  wholly directed by the 
running superintendent, such a s  investig-ating accidents, 
signalling irregularities and derailments, a n d  other com- 
plaints that may a r k ,  and to report all irregularities in the 
working and draw attention to any matters coming under 
their no t iw;  also a coal inspector, whose duty is to visit a11 
collieries from which coal is supplied to the company, and 
to visit the locomotive depots, and  see that the quality of 
the coal is kept up to the standard. 

In connection with thc working of engines that have 
becn altered or are of a new type, or their steaming qualities 
a r e  not satisfactory, there are usually one or two cxperts 
attached to this departmcnt nh,o rid,e with engines and carry 
out various experiments and takc indicator diagrams, smoke- 
box vacuum, etc. 

This same department also keeps a close watch and 
scrutiny of the coal, oil and oth'er stores consumed b y  engines 
at the various depots. 

I t  also deals with all matters relating to accidents, 
derailments, signal irregularities, an,d attends to all inquiries 
which might take place in oonnection with cases arising 

This is a very imporlant pcirt of the work. 



t I I c r e l r ~ ~ m ,  a n d  a l so  interview the  delinquents in these cases  
whcn necessary. 

:\ttached t o  th’e running  department  are boiler 
inspectors, whose dut ies  a r e  t o  examine all boilers and repor t  
condition a n d  supervise a n y  work  carried on  by the  resident 
boilci-makers a t  t h e  d.epots, t h e  examinat ion of all firemen 
as to their capabilities and  fitness t o  become a driver, a n d  
also t h e  pcriodical tes t ing of the  eyesight  of enginemen.  

. T h e  aforementioned work  performed by t h e  running  
depar tment  could b e  fur ther  e laborated,  bu t  I have mentionvd 
sufticient t o  show you t h e  complex nature  of the  work,  a n d  
which really c a n  only be undertaken satisfactorily b y  a staff 
ha\-ing a n  expert  t ra ining,  a n d  with it commercial instinct. 

;Is I have already s ta ted,  closely allied to t h e  running  
dcpar tment  is t h a t  of t h e  mileage, which also usually conies 
under  the  control of t h e  chief mechanical cngineer. 

Innsniuch as t h e  accountant’s  ,department of a raillvay 
can bc regarded ;IS its barometer  regulat ing i ts  financial 
policy relativ,e to i t s  receipts, in like manner  t h e  mileage 
dcpar tment  can  be regarded in a sinii1;ir l igh t  in relation 
to thc locomotive running department .  The mileage .depart- 
mvnt is one purely of :I s ta t i s tka l  nature ,  and  is presided 
o\.er I>y a chief c lerk,  xvho must  lie ;in expert  in his  p2riicula:- 
business ,  and he controls a staff of cl~l-lis also esperiencetf 
in worlc of th i s  character .  

T h e  milcage oftice, like t h a t  o f  t lic running depai-tnient, 
is usually in the same 1,ocality ;IS t h a t  of the  chief mechanical 
cngineer .  

IVithout  goin;: into close detail \\ ith reference to  a11 
the  information regardiiix miles run ,  file1 and ‘oil consunii‘d, 
etc., by passenger ,  rreight and  shunting- enginrs  t h a t  h a s  to 
be  supplied t o  the  mileage depai-tmt.nt daily, i \vill content  
myself with enumera t ing  the he:ids of thc information t h a t  
a railuaa). companj. is required t o  supply t o  the  Illinistry of 
‘i’ransport rar the  purposes  of publication i n  the  ll’hite Eook, 
which in t u r n  is  issued monthly. 

T h e  publication of the  W h i t e  Ik)ol< by  t h e  &Tinistry of 
Tr:ii:sport has ,  I imagine,  been d o n r  ivith a view t o  placing 
before railway officers a n d  th-  intcrested public a t rue index 
o f  the  relative figures showing ta l~ula ted  results of working  
o f  the several railways. 

Up to a certain point the  tal,ul;ited figures of each 
company,  when put  in abs t rac t  form,  may be  comparable  
a n d  indeed interesting, b u t  before one c a n  place absolute  
rcliancc upon such  figures in making  comparisons, on(! com- 
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pany with another, a very complete knowledge of the local 
conditions governing the uorking of any one railway and 
the nature of its traffic requires t o  be known before such 
figures can be treated as of any great value. One useful 
puspose, however, is served by the publication of this White 
Book, and that is that, so far as  tabulating statistics is con- 
cerned, each and every railway company are  now duty bound 
to tabulate and supply such statistics on exactly the same 
basis and to the same formula, and I think that generally 
it rends to efficiency. 

I do not propose t o  take up your time in describing 
the nzodus opcrandi in keeping all the mileage statistics 
prior to the advent of the Ministry of Transport;  suffice i t  
t9 say that the railway companies at the present time not 
only have to tabulate and keep the same information as 
hitherto, but a good deal more. 

The following is a list of the returns that have to be 
furnished to  the Ministry of Transport monthly, so far a s  
the Glasgow & South Western Railway is concerned, and 
I think that you will gather from the titles that there is a 
considerable amount of labour involved in their preparation. 

FORM L,IgM.-Showing the miles run by the G. 13 S.W. 
Railway Company’s engines over the G. & S.W.R. system 
and all other companies’ lines over which they operate. 

FORM L.3+M.-The hours in relation thereto. 
FORM L.nM.-Showing the miles run by G. & S.W. 

Railway Company’s engines and other companies’ engines 
over lines owned, or partly owned, by G. & S.W. Railway 
Company, in relation to nett ton miles. 

FORM L.qhI.-The hours in relation thereto. 
FORM L. 5M.-Steam locomotives available, and in use, 

showing the stock at the end of the month and the per- 
centages applicable. 

FORM L.6M.-Showing the miles run under the headings 
of passenger ” and “ freight ” services, and also shunting 
by “ shunting engines,” the coal consumed (in ibs. per mile), 
lubricating oil used (in pints per roo miles) in connection 
therewith. 

Statements are made up and furnished each month to 
the Portpatrick and Wigtownshire Joint, Caledonian, North 
British, North Eastern, Midland, London & North Western. 
and hiaryport & Carlisle Railways, all of which the G .  8: 
S.W. Railway run over or have inter-communication, 
showing the miles run and time engaged by G. & S.W.R. 
engines over lines owned, or partIy owned, by these corn- 
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panies in relation to  nett ton miles, to  enable these above- 
mentioned companies to complete the L.zM and L.4M 
returns, which they in turn have t o  furnish the Ministry. 

During the months of February and September, supple- 
mentary statements showing the light miles run and hours 
in relation thereto by purely shunting engines have to be 
tabulated and returned to  the Ministry. 

Although all this information may not sound very in- 
teresting, I merely mention i t  to  illustrate the amount of 
work entailed in enabling us  railway officials to keep a close 
check on the operation and costs of working our loco- 
motives. 

For the purpose of emphasising what I have already 
explained, I have thought that i t  may prove of some little 
interest if I show you in diagram or chart form some of 
the information that it is required of a railway company to 
furnish t o  the Ministry of Transport, and to which I have 
already referred. 

Personally, I a m  a great believer in statistical charts 
or  diagrams, as their value lies in their ready representa- 
tion of the figures from which they are constructed, and 
generally the results of an exhaustive study can be seen at 
a glance, otherwise one would have to wade through rows 
of figures. They also give a continuous retrospect of the 
results or comparisons, one railway company with another ; 
and again, another advantage is that a great many more 
items can be shown in a much smaller space than is possible 
when actual figures are recorded. 

As I have before stated, in many cases i t  is futile to 
compare one railway with another, as  different results are 
produced by different combination of circumstances ; and 
while that  is so, the comparisons may assist us in adopting 
methods that will be conducive to bringing about efficiency 
and economy, which, of course, in these days is so necessary. 

Now t o  discuss the diagrams. 
No. I ,  that I here show, deals with coaching miles; 

that is miles run by engines working a passenger train. 
This shows the percentage of miles run with loaded trains 
of the total train miles, the percentage of miles run with 
empty carriage trains of the total train miles, and percentage 
of miles run with brake van only of the total train miles. 

You will observe that the percentage of miles run with 
loaded trains is, in a number of cases, practically the same. 

In  the English Group, the outstanding difference t o  be 
seen is that of the North Staffordshire Railway and the 
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Landon, Urighton and South Coast Railway, the former 
company standing a t  98.73 per cent. while the latter is 
93.72 per cent. This difference is explained by referring 
to the percentage of miles run with empty carriages. 
L.B. & S.C. turns out a t  6.27 per cent., while the North 
Staffordshire proportion is 1.27 per cent., being a difference 
of 5 per cent. 

I might say that, without local knowledge, it is not just 
easy for one to ascribe the reason for such variation, but I 
think very probably that some of it can be accounted for by 
the particular location of the carriage sidings or dep6ts 
relative t o  the terminal station, or it may be due to trips 
made with empty carriage trains after having made special 
trips with full passenger trains. 

If means could be devised to dispense with the empty 
carriage trains t o  some extent, a considerable saving in 
engine power could be effected and locomotives more 
profitably utilised. This is a problem, however, that does 
not  come under our province as engineers to solve, an6 
while it is admitted that it is difficult of solution, it is 
certainly a matter which should be faced. 

This item 
presents a very low percentage, and does not call for any 
particular explanation, but I may tell you that it is due to 
occasional circumstances where, a s  an illustration, we, the 
G. & S.W. Railway Company, run special horse box or 
perhaps theatrical scenery trains on to the Caledonian or 
North British Railways, and our engine returns with the 
brake van after delivery of the loaded vehicles. 

In still dealing with the coaching section, we will now 
turn our attention to what is termed the unproductive 
mileage, and which embraces the following :- 

Regarding the miles run with brake van. 

( 1 1  Shunting performed by shunting engines. 
(2) Shunting performed by train engines 
(3) Assisting required. 
(4) Assisting not required. 
( 5 )  Light miles. 

Before going on further, I would just explain that in 
She compilation of our mileage statistics we allow five miles 
.per hour for all shunting, and for all miles incurred by 
ballast trains in connection with the maintenance of per- 
manent way eight miles per hour is allowed. Also, the term 

assisting ” refers to the use of a second or pilot engine on 
a train. 

8 ‘  
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I COACHiNG 

PERCENTAGE OF MILES RUN WlrH LOADED TRAINS. EMPTY CARRIAGf: TRAIN5, 
ENGINE AND BRAKE VAN. OF THE TOTAL TRAIN MILES YEAR 1921 

LOADED TRAINS. 

EMPTY CARRIAGE TRAINS 
ENGINE A N D  B R A K E  V A N  

3 

I 74 

C OAC H I  NG. 

T R A I N  ENGINE SHUNTING M I L Q  PfR 100 TRAIN MILES 

YEAR 1921 

t"" 

I' 
M R. N.E.  1 T 

i t 
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2 

5.C. G.E. i 
COAC H I NG 

SHUNTING ENGINE MILES PER 100 TRAIN MILES 

%.Y. LNn/ .LS.W 

T= 
Y E A R  1921. 

J.E N.S. 't- ;.E.L. 

5.46 

V.5 . N.0. 7= 

4 COAC HI N G 
A5515TING (REQUIRED) MILES PER 100 TRAIN MILES. 

Y E A R  1921. 
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6 C o A C  H ING 

LIGHT MILES PEA 100 TRAIN MILES 
YEAR 1921 

G. ff. 1 G.W. ._, 3.88 
765 I 1 

N.E. 

B 
- 
N. 5. - 

E 
4 

I 

FREIGHT. 

SHUNTING ENGINE MILE5 PER 100 TRAIN MILES 

YEAR 1921 
- 
5. w. - 

!r 34-//  I- * 
v.5. 
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I 7 FR EIG H T 

PERCENTAGE OF MILES R U N  WITH LOADED RAINS, 'EMPTY WAGON TRAINS. 

LOADED TRAINS I 
EMPTY WAGON TRAINS EzTzzza 
E N G I N G  AND B R I K E  VAN 

I 

9 FREIGHT 

T R A I N  E N t l N E  SHUNTING MILE5 PER 100 TRAIN MILZS 

YEAR 1981 

I 

33.26 dl 16-58 
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10 FREIGHT 

ASSISTING (REQUIRED) MILES PER 100 TRRIN MILES, 
YEAR 1921 

I I  . ASSISTING (NOT RPOUIRED) MILES PER 100 TRAIN MILES. 

13 
PERCENTAGE OF FREIGHT, COACHING, 4NO D€PdRTMENT&. FNGINE MLES 

OF “GRAND TOTAL ENGINE MILES* YEAR 1921 

S.E.C.T.V. C.R.G9S.v(N.B. IVftM 

FREIGHT 0 
COACH Id G Ezzzzl 
DEPARTMENTAL 
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12 FREIGHT 

LIGHT MILES PER I00 TRAIN MILES. 
YEAR 1921 

T.V. C . R .  T 
I 

N.B. TOT4 

3.97 r /3.a.? 

14 COACH IN t , 
TRAIN MILES PER TRAIN HOUR A N D  T R A I N  MILES PER ENGINE HOUR - 

t 
MILES PER TR4ll-I HOUR 

MILES P€R f&INE HOUR 

0 
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IS FR E IG H 1. 
TRAIN MILE5 PER TRAIN HOUR AN0 TRAIN MILES PER ENGINE HOUR. 

YEAR 1921. 

MILE5 PER TREIlN HOUR 0 
MiLC5 PER ENGINE HOUR 

17 
PERCENTAGE OF FREIGHT, COACHING, AN0 DEPARTMENTAL EN6lNE HOURS 

w 
OF ‘GRAND TOTAL E NGl NE: HOURS Y€AR 1921. 

FREIGHT 

COACH I N 6 
0 
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n I 

ENGINE MILES PER HOUR IN TRAFFIC. 

YEAR 1921. 

.5.W. E! 7 

L 

4. C . R .  T- 

AVERAGE NUMBER OF fNGINfS IN 5TOCK. 

YEAR 1921 . J.S. 

4 3  
n 

268 n 

L 

SN N.B. f 
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1 

ENGINE MILE5 PER DAY PER ENGINE IN STOCK 

YEAR 1921 
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M R. N.E. N.5. Tr 5.E.C. T.V. =F 5.R. G. SI =F 

21 ENCl NE S . 
AVERf lCE N U M B E R  IN USE f / l lL  SfRVlCCS) ON WEEK DAYS. 

YEAR 1491 

* *  I * 

I PERCENTAGE OF STOCK 

I PERCENTAGE OF AVERACE NUM0ER AVAIL/IBLE 
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20 ENGINES. 

A V E R 4 G f  STOCK AVAILABLE FOR USE. - PERCENTAGE Or 5TOCK. 

YEqR I921 

C.C. G. 

II c * 

.S  VY: L.B.! =f 

* 

U.B. TO1 

6; 
9 

ENGINES. 

*RXIMUM NUWBER IN USE ( A L L  SERVICES)  OM ANY ONE DAY. 
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950 JOURNAL OF THE INST. OF LOGO. ENGINEERS. 

AVERAGE N U M B f R  OF ENGINE MILES PER AVERAGE STOCK AVAILABLE FDR USE. I 23 

POUNDS OF COAL PER E U I N C  M I L E .  

YEAR 1921, 
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ENGINE MILCS PER D.9Y PER ENGINE IN USE'. 

YEAR 1921. 

i.N. C.W. T .BY. L.N.VI T L.B.S.( F 

I' 
5.R. 6. ! T N.B. TO7 =F 

PINTS OF LU6RlCflTlNC OIL USED PER 100 EUCIUE MILES. 
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27 

- 
G.C. 

I 
- - C.E. 

AVERAGE WAGON LOAD 

YEAR 1921. 
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28 
PERCCNTAGE (CORL, LOKC AND PATENT N E L ,  GENERAL MERCH4NOISE , AND OTHER 

MlNERAL5) TO TOTAL TOh'5. - YEAR 1921. 

COAL, COKL AND PATENT f U f L  I 

GENERAL MtRCHdNDI5E 

OTHCR MINERALS I 



By referring to Diagram No.  2, which depicts shunting 
engine  miles per IOO train miles, that is, engines that 
perform n o  n o r k  other than the shunting of carriage trains, 
w e  find that while some companies come very near each 
other, in others there is a marked disparity. In the English 
Group \\ e c\ ill take the highest :ind lowest, :und the same 
in the Scotch Group. In  the former, for every IOO train 
miles run of the North-Eastern Company, 7.73 shunting 
miles were performed by shunting engines, while the Taff 
Vale’s proportion stands at .91 miles. In the latter group, 
we find that the G. & S.W. K a i l ~ a y  stands a t  8.72 and the 
Caledonian at  4.69 miles. The inference to be drawn here 
is that the Korth-Eastern and G. & S.W. 12ailway Com- 
panies have more time occupied by shuntirig engines in 
making up trains and disposing of them than h a l e  the Taff 
Vale and Caledonian Companies. 

By referring to Diagram No.  3 ,  train engine shunting 
miles per IOO train miles, I O U  will find that this inference is 
to great extent confirmed. Here u e  see that foi every IOO 

train miles run the North-Eastern stands at .ch, uhile the 
Taff Vale stands a t  7-15 miles; similarly the G. & S.W. 
stands a t  1.81 and the Caledonian at 5.39. 

I t  is interesting to note the relation which is presented 
by these diagrams, in 50 far a s  the companies mentioned are 
concerned. By taking the shunting engine miles per IOO 

train miles we find that the difference hctween the Korth- 
Eastcrn atid Taff Vale is 6.82 niilcs, \I hile \\it11 the train 
shunting miles per IOO train miles th:: difference betnIxn 
the Taff Vale and the North-Eastern is 7 09. I n  like m:iniier 
the G. & S.W. and Caledonian stand in the first case :it 
4.03 and in the second case a t  3.58. 

The time ovcupietl in  connection with shunting opera- 
tions is a \ cry imFortant lactoi, and a closr scrutin? of how 
the time is spent by each enginc should he made periodically, 
in order to minirnise the time the! are kept standing idle, 
tor example, mhile other trains are in the yard a t  mork 
attaching or detaching. Much of the time is una\oidablc, 
but close inlestigatioii has constaiitl) t o  he made to prexent 
such losses, and i f  we take the charge for a shunting engine 
(13s. 6d. p r r  hour) as laid do\\ 11 11) the Scottish r a i l n a y  com- 
panies and multiply that by the number of hours engines 
are not contributing anything towards revenue, such 
wastage might resolve itself into a considerable sum per 
anrium. 

We ~ 4 1  now turn our  attention to the third item of 
unproductive mileage, and onc which constitutes an  impor- 



tant tactor in the vork ing  of steam locomotibes, and that i s  
“ Assisting Required. ” 

By referring to Diagram No. 4, we see that in t h e  
English section the highest (L. & N.W.R.) is 2 . 1 1  miles. 
for every IOO train miles run,  uhile the lowest (L.13. & 
S.C.R.) is .06 miles. 

The deduction presented here is ot a three-fold nature, 
and may be one or all of them ; the first is that one company 
may be running more trains which exceed the load for one 
e n g i n e ;  thc second, that the gradients on that system are  
more diHicult of negotiation ; a n d  the third, that the assisting 
or pilot journey may be longer. 

1 he first deduction, namely that the assisting or piloting 
required is in consequence of the load being more than the  
capacity of one engine, is a fact that  perhaps has been of 
use to the locomotive engineer, inasmuch a s  it has given 
him the opportunity of designing larger and more pon erful 
locomotives, though in this connection the usual experience- 
is that so soon a s  a more powerful type of locomotive is. 
put into service, the traffic department soon make endeavours 
to put it out of court by increasing the load further. 

I n  the Scottish section we haxe the highest at 2 . 1 1  

(C.R.) and the lowest ((3. & S.W.) a t  ,77, and the same 
inference could also he drawn here. 

I t  i s  interesting t o  note that the I,. & N . W .  and t h e  
Caledonian stand exactly a t  the same figure, and i f  you 
look a t  Diagram No. 5 ,  which deals with “ assisting or 
piloting not required,” we find that both of these companies 
a re  closely related to each other in  this class ot working. 

These diagrams, while the) shon., n i th  the majorit) of 
the companies concerned, a ver? low percentage of assisting 
required and not required to the total train miles, there is, 
nevertheless, a problem presented, and that is how to  reduce 
mileage of this character in  order to get more productive 
work out of our locomotives. 

This is particular14 notic-cable in “ assisting not re- 
quired,” and a s  this class of mileage i \  generall! incurred by 
engines n hich are schedulcd to uorlc ,  M I ,  a special train 
fiotn one point to another, and return light, but instead” 
of doing so, is coupled to another train n hich ma! be going 
in the homeward direction, lor the sake of con\enience; 
or an  engine may be scheduled to pilot a train, which, after 
completing that ivork, returns home coupled to another- 
train, although the load of that train does not justify t h e  

-. 



use of a second engine but is necessary to get the engine. 
over the section. 

Another very important factor which we h n \ ~  to (leaf 
with is the “ light mileage.” That is, mileage incurred by 
engines running light from the various depBts to t h e  
terminal stations to  join the trains they have to work, going 
to or returning light from a certain point before or a f te r  
working a train, for which no compensating train is avail- 
able, and going to or returning from a certain point before. 
o r  aftcr (as t h e  case may be) assisting a train. 

Referring to Diagram No. 6 we see that in the English: 
section, the results vary from 9.05 (S.E. R: C.R.) per IOO. 

train miles to 1.23  (N.S.R.), and in the Scottish.section from 
1 1 . 1 1  (C.R.) to 8.35 (N.B.R.). Before a deduction could be  
arrived a t  with any degree of accuracy, it would be necessary 
to take into consideration how the companies compare with 
each other in the situation of their various locomotive dep6ts. 
relative to the terminal stations, a s  a considerable amount 
o f  light mileage can be accounted for by one company 
having several depBts a considerable distance from the 
starting point of’ trains, while another may in  all cases have 
their dep6ts adjacent to the stations. I t  might be u d l  i n  
the future for this feature to be considered with a view to  
placing locomotil-e dep8ts a s  near a s  possible to tcrminar 
and turning points. 

I nrill now deal with the freight mileage, and i n  pissing 
I might say that the term “ freight ” is one that was, I 
think, invented by Sir Eric Geddes a s  a short cut to o u r  
older term of “ goods and mineral ” traffic. 

I should no\\- point out  that in doing so, it u-ill not 
bc necessary to rlahorate on this section to thc same extent 
as with the coaching section, a s  the same principle is 
involved. 

The explxnations I have endea\mmxl to give therein 
generally apply to this section, but at the same time, I 
nould  like to emphasise the itnportance of this branch of 
railway working, a s  the mileage of this service is relative 
to the transit of commodities ivhich thi’s country is dependent 
o n  a s  a commercial centre. I \\.ill, therefore, confine myself 
to making a fen. general remarks on the subject. 

By referring to Diagram No. 7 ,  lve find that the empty 
[vagon mileage and brake van mileage call for greater com- 
ment than the coaching, and this is particularly notic-eable 
in regard to  the latter class, and i f  you study it closely, 
vou will see that this branch of mileage is a mafter of grave  
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importance, as it represents what may be termed items 
which d o  not produce direct revenue, although they do  it 
indirectly, but it is those indirect items that call for improve- 
ment. 

As an example, we will take the L. & S.\V. Railway, 
which shows that of the total train miles run 1.65 per cent. 
represents empty wagon mile,s and . 2 5  per cent. brake van 
miles, o r  a total of 1.90 per cent., representing indirect 
revenue production, whilc the Taff \‘ale Railway stands at  
17.07 per cent. and 15.90 per cent. respectively, or a total 
of 32.97 per cent.,  representing the same item. 

In the Scotch section \ve find that the Caledonian stands 
at 5.30 per cent. and 7 . 3 3  per cent. respecti\-ely, a total of 
12.83 per cent. ; and the G.  Sr S.\l?. a t  3.95 per cent. and 
4.40 per cent. respectively, a total of 8.35 per cent. 

These somewhat anomalous features :ire not easy to 
explain unless one had local knowledge of the freig-ht work- 
ing of the systems referred to. I t  mig-lit, however, be 
interesting i f  I quoted one of the WIinistry regulations re- 
garding the compiling of statistics of the working of 
freight trains, which reads :--“ If one or more loaded 
vehicles are attached to any freight train, either special or 
regular, a t  the commcncement of the trip, or a t  any inter- 
mediate station, the whole trip to be treated a s  loaded train 
miles. ” 

Iix.\nIPLF:.-E’icked up a 1n;itl a t  Skipton and put OH’ a t  
Hellifc!d, the \\hole trip \\ ould 1 : ’ ~  r:g;irded as loaded train 
miles. 

Supposing ive carry the analysis further, and take the 
total empty xvagon miles and brake \xn miles, both together, 
run by the 16 companies under reviexv, there is found, by 
means of apportionment, that thc time spent by steam loc-0- 
moti\.es in running these miles xvould run up to something 
like 1,296,000 hours. Now, i f  t h i s  class of mileage had not 
been run, and had the engine pon-er thus saved thereby 
been utilised in the service of traders, against whom the 
present-day charge is 3.5s. p-r hour, this \\muld amnunt to no 

.less a sum than ~-1,620,ooo. This, of course, is by n a y  o f  
illustration and to demonstrate to y o u ,  by the use of 
statistics, the necessity that exists for cutting down mileage 
.of this kind a s  far as possible. 

Diagrams Nos. 8 to 10 inclusive deal with the freight 
unproductive mileag-e, and the sanie principles of deduction 
apply here a s  they did in the case of the coaching unproduc- 
live mileage, and while, a s  I ha\.e already said, it is not 



necessary to go over again practically the same ground, I 
do not minimise the importance of this section, and you will 
see if  you care to  make a closer examination that a con- 
siderable number ol important avenues of serious thought 
are opened up. 

Shunting Engides-Iliagram No. 8. 

As you are d l  alvare, shunting operations are carried 
on to  a greater cstent in this section than in the coaching, 
owing to the fart that n.agons loaded with commodities must 
be marshalled in the order of calling points so that the 
working of thc. railways will proceed smoothly, ant1 t o  
minimise delay. This feature will probably, in the minds of 
some, enforce the argument lor the adoption o f  higher 
capacity wagons. 

I t  is interesting to note ho\v the companies under review 
vary in regard to shunting performed by shunting engines 
and train engines respectively. In the former the rate 
varies from 34. I I i n  the case of the illidland to 86.79 in the 
case of the S.E. K: C. for el-ery IOO train miles run, and 
it is apparent that the latter company has more time occupied 
performing shunting operations than aiiy of the others. 
Here again it is d i fkul t  to offer criticism without knon-ledge 
of the systems referred to. 

Diagram So.  9 presents a g-reater variation in  regard 
t o  train engine shunting per IOO train miles, rising from 
~ 2 . 3 0  (G.E.R.) to 68.89 (T.I;.R.). 

I3y making a comparison between the t\vo diagrams, 
Kos. 8 and 9, n-e find that while the shunting operations 
performed by shunting engines exceed those performed by 
train engines from j to 61 miles in the case of the Caledonian 
and S.E. & C., the train engines of the Taff Vale have had 
to perform more shunting operations than have their 
shunting engines. 

The deduction here may be that the train engines have 
to undertake n.orlc for which a shunting engine is not avail- 
able, due to  the distance the depBt may be situated from the 
marshalling yards, and it is considered more judicious to 
employ ;I train engine which would be calling there. 

I)iagram Xu.  10.-Regarding “ assisting required,” 
this item is generally higher than in the coaching section, 
consequent on the heavier traffic that has to  be contended 
with, and n.e here see that there is considerable variation, 
rising in the case of the G.E. from .oz to 14.05 in the case 
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of the S.E. & C., which apparently has been called upon to  
perform more of this kind of work than the other companies. 

I t  will suffice to say that my remarks in regard to work 
of this nature, as. it applied to the coaching, also applies 
.here, both in regard to “assisting required and not required” 
and “ light miles.’’ 

There is one class of mileage which has not yet been 
touched on, and that is departmental and miscellaneous. 

Under the former heading is classified all mileage in- 
curred in connection with the locomotive, carriage and 
wagon stores and engineer’s departments, while all other 
mileage incurred which cannot be classified under any of 
t h e  headings already mentioned here and in connection with 
.other diagrams is brought under the latter classification. 

By Diagram No. 13, however, the percentage these two 
.classes combined hear to the grand total engine rniles is 
shown, and it is here seen that the Great Northern stands 
highest with 5.08 in this respect, while the lowest is North 
Staffordshire, with 1.18. By this diagram is also shown the 
percentage coaching and freight engines miles, and presents 
in summarised form how each cornpan?- stands. 

W e  will all be agreed on one point, that  to arrive a t  
t h e  cost of production one of the most important 

elements ” which we ha\-e, or should have, to take into c i  

:account is that  of the “ time ” spent in performing the 
Tarious operations. While the accepted basis of computing 
the unit of operating costs of a railway is per ton mile 
and  per train mile, this important “ element ” should always 
be kept in view. 

A study of Diagram No. 1.1 shows that for every train 
hour the engines are occupied they run from 8.86 miles 
(T.V.R.) per train hour to 15.18 miles (G.C.R.). To 
arrive at a deduction in this respect the character of trains 
run would require to be taken into consideration ; IvhilC an 
engine  working an  express train will show more miles per 
-hour, an  engine working a local train will show less. 

At the same time, the distance hetn-een each stop i n  the 
case of the latter requires to he taken into account, as a 
local train whose calling points are a considerable distance 
apart  compared with another where the distance is less, the 
i ra in  miles per hour would he appreciably affected. 

Another point which calls for consideration is the time 
That the engines a re  under the orders of the traffic depart- 
men t ,  and during which period no mileage is incurred; for 

See Diagrams No. 11 and No. 12. 
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instance, an engine joining the train it is scheduled to work, 
and through circumstances which at  times crop up, not 
getting away with the train a t  the scheduled time, the time 
thus occupied is a charge under this category and also affects 
the ratio of train miles to the train hour. 

Examining this diagram further, it is seen that there is 
considerable difference between the train miles per train 
hour and the train miles per engine hour in quite a number 
of instances. While the I,. & N . W .  stands a t  14.39 and 
9.42 respectively, the Taff Vale shows the least clifterence, 
8.86 and 7.52 respectively. 

I t  should be understood, houever, that the train hour 
differs from the engine hour, a s  during the latter period the 
engines may be engaged on different operations which do 
not come under the heading of the former, such a s  running 
light to and from locomotive &pats, shunting a t  wayside 
stations, and detention on the journey. 

Wha t  I said while dealing with Di:tgram No. 6, in 
regard to how each company is situated in respect of depBts 
between terminal stations, applies here, and the points 
already mentioned would require to be carefully analysed 
before an accurate deduction could be arrived at. 

Wha t  has been said in regard to Diagram No. 14 
applies also t o  this No. 15,  with the exception that the 
ratio per train hour and engine hour is alivays less in this 
branch, due t o  the difference in trqffic hauled, and the 
greater number of calls a t  wayside stations, and this is seen 
in almost all the companies under review, with the exception 
of the G. R: S.W., which, in so far as  the train miles per 
engine hour are concern'ed, shows very little difference when 
compared with the same item on Diagram No. 14, namely 
12.26 and 12.54 respectively. 

This latter feature is explained by the fact that whilst 
the engines of passenger trains get a run through and 
thereafter are  detained a t  terminal or turning points, engines 
working freight trains are detained en route, but do not 
suffer much detention at  terminal or turning points. 

By Diagram No. 16 is seen how each company stands in 
relation thereto, and while a number show very little 
variation, the outstanding features are the Taff Vale with 
0.33 and the L. & S.W. with 9.55 engine miles per hour in 
traffic. The various reasons I have already advanced, 
whereby deductions may be arrived a t  with the preceding 
diagrams, apply here also, and it is not necessary to enlarge 
further on them. 



Diagram No. 17 deals \vith the " grand total engine- 
hours," antl shows in  summariscd form the percentag-e of 
coaching, freight antl departmental hours of this total. I t  
is interesting to note that the highest in the three classes is. 
each found i n  the English section :--Coaching, L. 13. 8: S.C. 
62.87 ; freight, G.C., 74.83 ; antl departmental, G. N., 6.73. 

Here again one ( -> in  only conjvcture ;is to the reason for 
these variations, but I surmise thxt in the case ol' the 
L . 1 3 .  & S.C.K. the majority of their traffic is coaching or 
passenger, and with thc Great Central they have more 
lreight to deal n-ith. ' lhe case o f  the G.X.  is a small matter, 
and I an1 not preparcd to oficr an  opinion. 

Among the inany statistics now compiled, prontincnw 
must be given to the condition of the locomotive po\vcr re- 
quired to serve the rail\rays. I t  is of vital importance t h a t  
this be carefully attended to, and for this purpose a stnn- 
dardised form of compilation of stock h a s  been instituted,, 
enabling thc chief mech:inical engineer t o  compare the value 
o f  stock to, handle traflic ;IS (.ompared lvith other railways,. 
and also to note the variations of the locomotive power- 
month by month, thus cnaliling him to speed u p  in his. 
repairs and renen-als, or otherivise, arc:ording to require- 
ments of thc tralfic nhich he may have to meet. 

I ha\.c hcre nine diagrams in  connection lvith these 
statistics, and I will just content myself by making a remark 
on each a s  I exhibit them. 

No. iX.--Herc \ye ha\-e  21 total of 22,852 engines \vith 
the L. 8: X.\f'. Company standing the highest \\.ith 3,363, 
\vhile the lowest is North Staffordshire, lvith 193 e n g i k s .  

No. Iq.--'The S.E. 8i C. Raillvay comes out at the top 
with 7b milcs per day per engine in stock, and the Taff 
\'ale Railway is at the bottom with 38 miles per day. 

No. 20.--The North Staffordshire Railway is in t h e  
fortunate position of having as high a s  86 per cent. of their 
engines in Lvorking order, while other railways had to  meet 
their requirements with 68 per cent., or 18 per cent. less. 
engine poxver. 

Average Number in Use Compared with Number in Stock. 

No. a~.-The N.B. Railway Company staads highest 
with 68 per cent., and the L. & Y. at the bottom with 5 1  
per cent. 
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Average Number in Uses Combpared with Number Available. 
This heading goes to  prove that of the engines ax ailable, 

there were something like, over all :he railways, nearly 
20 per cent. of them idle ; the L.B. & S.C. standing a t  
29 per cent. and the G.W.R. a t  12 per cent. 

Maximum Number in Use Compared with Number in Stock. 
No. 22.-This diagram links into No. 21. I am not 

quite certain in all instances, but I think that i n  the cases 
of those railways showing a comparatively small number of 
engines in use compared with the number in stock, can be 
explained by the fact that in consequence of the bad trade 
conditions many companies are not running the same number 
of trains, in other words, they are not doing the same traffjc 
as, say, prior t o  the war. I know this t o  be the case so far 
as my own company is concerned. 

No. 23.-The L. & S.W. heads the list ni th  30,264 
miles, and the Taff Vale a t  the bottom with 16,303. 

No. q.-This diagram links into No. 20. 

From Diagram No. 25 it will be observed the consump- 
tion of coal for the English railways is a s  low a s  about 
42lbs. per engine mile, and the highest about 6$bs., a 
difference of 221bs., while the mean stands close on 53lhs., 
and the Scottish companies near t o  671bs. 

To arrive a t  a true index of the difference \sould require 
a vast amount of labour, as  the necessity to  explore the 
following items is obx' 'lous :- 

( a )  Quality of coal. 
( h )  Class of engine. 
( c )  Traffic hauled. 
( d )  Gradients, etc. 

You will readily understand the necessity of strict 
control over this all important commodity upon the railways, 
when I inform you that on 15 English railways the consump- 
tion for the year 1921 was closc on 84 million tons, vhile 
on five of the Scottish railways fully I $  million tons were 
consumed. If it  were possible by economic working t o  
reduce the poundage per mile by only one pound, a saving 
over the 2 0  companies referred to would be no less a sum 
than &77,000 per annum. 

Apropos of this, I have in my experience caused some 
surprise to locomotive drivers when calling attention to the 
fact that as  they were a few pounds per mile in coal con- 
sumption in excess of their fellows in the link or group that 
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it would well pay the company t o  dispense with their ser- 
vices, a s  they were costing the company in the excess coal 
they were burning a sum equal to their yearly wages, and 
of course, with such men, the consumption of oil and the 
wear and tear follows in like proportion. 

Some little while a g o  Mr. A. J. Hill, Chief Mechanical 
Engineer of the Great Easlern Railway, issued a very telling 
pamphlet to his engine drivers and firemen entitled, 
‘ *  Enginemen, Do You Know?” setting out in a very force- 
ful manner what the railway company had to contend with 
in the way of increased expenditure consequent upon the 
very greatly increased cost of coal. 

Mr. Hill drew attention to the fact that it was costing 
his company over one and a half million pounds sterling 
for locomotive coal, and that every ton cost b-2 4s. 9d. 
before it was burnt in the firebox of the locomotive, whereas 
in 1913 it only cost 18s. dd. a ton. 

Of course, we have all got some substantial relief now 
from such high cost of fuel. 

Mr. Hill further pointed out that in 1913 it was burnt 
a t  the rate of 6zbs .  per train mile, whereas it was now being 
consumed a t  the rate of 72iIbs. per train mile, and for the 
same number of miles coal, which in 1913 cost A550,000, 
a t  the later period referred to cost over one and a half million 
pounds, or an increased cost of no less than one million 
pounds. Truly stupendous figures. 

Mr. Hill appealed t o  the enginemen t o  save at  least one 
shovelful of coal per mile, which, weighing 14ilbs., cost 
3&d., and for every mile a locomotive travels five shovelfuls 
are put in the firebox. 

If  the number of shovelfuls were reduced t o  four per 
mile, L;~IZ,OOO saving per annum would accrue, or more 
than half of the total amount spent on coal prior to the 
war. 

I a m  only quoting these figures vf the Great Eastern 
Railway a s  an illustration in support of my contention for 
the exercise of the closest economy in combating what may 
appear t o  be trifling evidence of waste, but resolve into 
very big items of expenditure. 

A relative importance can also be placed upon the 
consumption of oil and of waste and other stores in like 
proportion. 

Railway companies are generally in the position of 
apportioning the quantities of lubricating oils consumed in 
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the  various services and districts month by month, and 
noting any fluctuations ; I will, therefore, confine myself 
‘to the figures as they appear in the aggregate. 

I might, however, observe that  the proper supervision 
of the oil used on locomotives is n o  easy matter, from the 
fact that  i ts  careful and economical use depends so much 
on the enginemen themselves. 

Although it may be said that in many instances the 
men are naturally careless and wasteful, there are  many men 
who are prone t o  over-oil their engine from sheer anxiety 
in their effort to keep out of trouble from failure from 
heating. 

I have sometimes thought that a considerable amount of 
wastage could be eliminated if some better device than the 
ordinary worsted trimming o r  syphon could be devised. 

As you all know, such a trimming, other than the plug 
trimming fitted to reciprocating parts, continues to deliver 
oil whether the engine is running or standing, and whilst I 
a m  aware that in many instances enginemen do remove such 
trimmings when standing, one cannot rely upon it being a 
universal practice; and again, of course, there are such 
trimmings on the engine that are either not get-at-able or 
there would not be sufficient time for so doing. 

The application of mechanical lubricators for axlehoxes 
should prove a step towards curtailing some of this loss. 

One has only to examine an engine after a run, or note 
the amount of oil that accumulates on the ground in a run- 
ning shed o r  the adjacent yard, t o  realise how little of the 
oil issued to  an engine is actually used in effective luhrica- 
tion. 

It will be interesting to observe that for the year in 
question (1921) the variation in consumption of oil varies 
from 5 . 2 0  pints per IOO miles to 10.88 pints. This feature 
certainly does attract attention, and opens up some very 
interesting problems, one or two of which might be men- 
tioned, viz., type of engine employed and suitability for the 
locality or crass of work so ernpIo>ed, quality of oil, etc. 

Applying the same procedure as with coal consumption, 
the reduction of one pint of oil per 100 engine miles would 
result in a saving of close on E97,600. As I am not in 
possession of the average price of oil over the various com- 
panies, I have taken the price paid by the G.  & S.W.R. 
Company, which, I am sure, would be about the average 
generally and sufficient to meet the purpose intended. 
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Although not directly associated with my discourse, I 
ha\ e thought it might be of interest if I showed you a couple 
of diagrams illustrating some of the information that requires 
t o  be tabulated and supplied t o  the Ministry of Transport. 

The first one, No. 27, illustrates the total average wagon 
load of the several companies, which information is ascer- 
tained hq di\ iding the ton miles by the loaded wagon miles ; 
in other words, thc total tons hauled by the number of 
loaded wagons. 

The loading of wagons is a very important factor in 
the morking of railways, as it is  quite apparent that  the 
more wagons loaded up t o  their full carrying capacity, the 
less wagons required to  be hauled, with a consequent saving 
of rolling stock and  engine power. Let me give you a 
simple illustration. Assuming that 4,000 tons of traffic had 
to  be conveyed to a given point, and the engine load was 
40 wagons, and each wagon contained five tons, i t  would 
take twenty engines to perform the work; but on the other 
hand, i f ,  by skilful manipulation, each wagon was loaded 
up to j tons j cwts., in that case nineteen engines would 
be empIoyed; thus by increasing the load of each wagon 
by j cwts. the turning out of an engine and men would be 
saved. 

The  maximum load for a goods train is generally 
governed by so many wagons, irrespective of what tfie gross 
neight  may be, and to my mind this is a crude form of 
arriving a t  the load, as the weight of the rolling stock, 
leaving out the contents, has as many variations as the  
weather. A much better way of making up trains would 
be the gross weight, but in doing so the length of train 
would have to be taken into consideration and not have 
unwieldy trains consisting of, say, seventy wagons. 

Percentage of General Merchandise, Coal, Coke and Patent 
Fuel and other Minerals to Total Tans. 

The last diagram, No. 28, shows how each company 
stands in regard to the traffic hauled, and the importance 
of i t  will be grasped by referring to White Book for June 
of last year (which is the latest issue). From it I gather 
that the average receipts per ton for Great Britain show 
general merchandise 24s. zd., coal coke and patent fuel 
3s.  ~od., other minerals 5s. 8d., so that  increased tonnage 
does not necessarily mean a corresponding increase in 
receipts, for there may be a large increase of low-rated 
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traffic and a decrease in the higher classes of nicrchant se, 
but giving a net increase. 

By way of a n  illustration, let u s  assume that the ger ral 
merchandise for the month of June, 1922, was 1,000 m o p  
tons less than that returned for Great Britain, which w uld 
be equal to a drop in receipts of fully ~ I , ~ O O , O O O ,  an in 
order to recover that amount by, say, hauling coal and :tc. 
traffic, it  would take fully 6% million tons to do so; t us,. 
while the receipts would appear the same, the tonnage w uld 
be increased by fully s& millions. 

Having now come to the conclusion of my some? hat 
disjointed disoourse, I can only hope that if I have not putj 
the subject of the commercial operation of railway I co- 
motives in a truly intelligible light before you, I hav a t  
least achieved something in calling the attention of you 
locomotive engineers to  a subject that is to-day worth of 
your closest study. 

Once again I desire to say how proud I feel at ha ing 
the opportunity of corning and addressing the member of 
the London Centre of the Institution of Locoml Live 
Engineers, and I cordially wish the Centre every su4 zess 
in the future, and in conclusion I thank you, gentlemen for- 
the kindly reception you have given me toaight i  

I) 




